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[57] ABSTRACT 

In case of rewriting data by means of an erasable optical 
disc memory recording new data after having erased a 
series of data already stored, directory data written in 
an optical disc memory in order to control the written 
data are transferred to an external directory memory 
and write-in and read-out are controlled by using the 
directory memory. For rewriting data, which have 
been already recorded and which are recorded under a 
specified file name, the data are not erased and renewed 
data are written in another recording region, where 
recording is possible. The data, which have become 
unnecessary as the result of renewal, are erased during 
a period of time, when the optical disc memory is not 
accessed. 

23 Claims, 5 Drawing Sheets 
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indicated above of L, I and r, the value of £ is 500-2000 

METHOD AND APPARATUS FOR CONTROLLING V. Since such a high voltage is necessary therefor, in 

RENEWAL OF DATA IN OPTICAL DISC MEMORY practice, it is very difficult to overwrite data in a mag- 
neto-optical disc memory, Le. to effect an erase and a 

BACKGROUND OF THE INVENTION 5 write operation simultaneously. 

This invention relates to a method for controlling On the other hand, in a phase change type optical disc 
renewal of data in an erasable optical disc memory, such memory, for effecting an erase operation, irradiation 
as magneto-optical disc memory, phase change type with laser light pulses is necessary using pulses having a 
optical disc memory, etc. and in particular to a method width which is as long as several jis and which is 
for erasing information which overcomes the drawback 10 weaker than that necessary for a write operation. Con- 
that an overwrite operation is not possible for these sequently it is not possible to overwrite data in it, simi- 
memories which produces no problems at the moment lariy to the magneto-optical disc memory, 
of actual memory operations. As the result, for writing data in an erasable optical 

Magneto-optical disks, phase change type optical disc memory device it is necessary to perform the fol- 

discs, etc. have been developed as optical disc memories 13 lowing 5 steps: read-out data in the directory track, 

for which information is erasable. erase data in the directory track, write data in the direc- 

A prior art magneto-optical disc memory is described tory track, erase data in the data track, and write data to 

e.g. in Nippon Oyo Jiki Gakkaishi (Journal of the Japa- be written in the data track. Further, in the case of the 

nese Applied Magnetism Society) Vol. 8, No. 5 (1984) magneto-optical disc memory, a rotation waiting time, 

pp. 345-349, "Actual State of the Magneto-Optical Disc 20 during which the disc makes one turn, is necessary in 

Memory". order to permit the inversion of the bias magnetic field 

In such a type of erasable optical disc memory in during a ^od of time between the erase and the write 

order to renew (rewrite) data in a portion, where infor- operations. Consequently, apart from the time neces- 

mation has been already written, it is necessary to write ^ for displacement of the head between different 

data to be recorded after having effected an operation 25 ^ if ^ Qf ^ tQ be wrUten ^ so 

to erase the data in that portion, and therefore it has a small ^ it can be recorded in one the disk 

drawback that overwrite, which can be effected for should ^ more thfln 6 bef<)re the writg _ 

magnetic recording, is impossible. That is, in a prior art tion u tenninated> For a rotation s d of 3000 of 

magneto^opucai disc memory or phase change type ^ disk ^ waitm ^ . , £ thfln m ^ F ^ 

optical disc memory, a write msUiiction is sent through 30 time necessary for the displacement of 

an external interface together with a file name and data ^LZ^fA .K^STthJ fL/n^ J^Tr t£> 

to be written. Then, the data in the directory track tne . head (80 msX 2) thereto the ume necessary for the 

(disposed eg. in an inner peripheral portion of the disc) °P? ra ™ ,s about 280 «■ F ? T the P.hase change 

on the disc is read-out. According to the result thus *P e ^mory since the waiting time for 

obtained, an operation to erase partially the directory 35 * vertul S bias Wetic field is not necessary and all 

data is effected at first and after that the directory data * e operations are terminated during 4 turns of the disk, 

is renewed. Then, when there is found data having the * e *™ necessary for the rotation of the disk is 80 ms. 

same file name as that for the data to be written in the Therefore the time necessary for the wnte operation is 

read-out directory data, the head is moved to the track about 240 ms. 

including the sector corresponding to the file name in 40 Several methods for resolving the above problem 

the data recording region, the data in that portion is ha ve been proposed. Among them there is known a 

erased, and then an operation to write the data in that method, by which two heads are used. However, this 

portion is effected. In the case where data is read-out, method has drawbacks in that the device for realizing it 

read-out of the data in the directory track, movement of k expensive and that its data rate is as low as 100 kb/sec. 

the head corresponding thereto and read-out of the data 45 SUMMARY OF THE INVENTION 

in the data record region relevant to the directory are w ^ 

effected. The object of this invention is to provide a method 
Consequently, the erasable optical disc memory, such and an apparatus for controlling renewal of data in an 
as the magneto-optical disc memory, the phase change optical disc memory so as to make it possible to elimi- 
type optical disc memory, etc., has a drawback that the 50 nate the drawback that overwrite is not possible and to 
cycle time for the write operation is longer than that for shorten the effective cycle time for a write operation in 
the magnetic disc memory. The reason therefor is due an erasable optical disc, such as a magneto-optical disc, 
to the drawback that the erase and the write operation memory and a phase change type optical disc memory, 
cannot be effected simultaneously, as described above. or an electron beam disc file memory, etc. 
For example, for a magneto-optical disc memory, it is 55 In order to achieve this object according to this in- 
necessary to give it magnetic fields having different vention, directory data for controlling the content of 
directions for writing and for erasing and at the same the memory data in an erasable optical disc memory, 
time to project laser light thereto. Therefore, if an oper- such as a magneto-optical disc memory, a phase change 
ation to change the direction of the applied magnetic type disc memory etc. are transferred to an external 
field in a very short time, e.g. in 50-100 ns, were possi- 60 memory for directory consisting of semiconductor 
ble, it would be possible to erase and write data simulta- memories, etc., whose access and cycle times are 
neously. However the inductance L of a coil generating shorter than those of the erasable optical disc memory 
the bias magnetic field is about 200-400 fiH, the current and the write operation is performed, while referring to 
of the coil about 0.2-0.4 A and the bias magnetic field or rewriting the data in the external directory memory. 
Hs to be applied several hundreds Oe. The driving 65 That is, in the case where a series of memory data pre- 
voitage E, which is necessary for inverting the mag- scribed by a specified file name is rewritten, the file 
netic field generated by the coil in a period of time r to name is searched in the external directory memory, the 
50-100 ns is given by E=(I/t)L . Using the values data indicating the position of the actual memory region 
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(data memory region in an optical disc memory) corre- 
sponding to the file name is stored in a part (memory for 
unnecessary data regions) for storing regions (unneces- 
sary data regions), which have become unnecessary, but 
whose content has not yet been erased, in the external 5 
directory memory. Further, to the data indicating the 
actual memory region corresponding to the above file 
name in the external directory memory there is added 
data indicating that data still remains in the actual mem- 
ory region, but the data is now unnecessary, and in 10 
addition the erase operation is not terminated. Then, the 
data indicating the position of the actual memory region 
(memory region in a disc memory) corresponding to the 
above file name is rewritten to data indicating a region 
in the disc memory, which has not yet been used or 15 
where the erase operation is terminated and data can be 
written. After that, an operation of writing data to be 
newly written is effected in the real memory region on 
the disc memory specified by the data indicating this 
region, where write-in is possible. After having termi- 20 
nated the operation and when the relevant disc memory 
is not accessed, the content of the above described 
memory for unnecessary data regions is read-out and 
unnecessary data on the disc memory is erased by the 
same method as the prior art. After that, data indicating 25 
the region, where data has been already erased, is de- 
leted from the memory for unnecessary data. 

According to this invention, since the apparent write 
cycle time is only the time necessary for reading and 
rewriting the data in the external directory memory and 30 
the time necessary for writing data on the disc, it is 
possible to prevent increase of the write cycle time due 
to the fact that overwrite is not possible. 

The data in the external memory for directory is 
transferred to the directory region in the optical disc 35 
memory, when the optical disk memory is not accessed, 
or before the power supply of the device is switched- 
off, or before the recording medium is exchanged. 

BRIEF DESCRIPTION OF THE DRAWINGS ^ 

FIG. 1 is a block diagram illustrating the construction 
of an erasable optical disc memory to which this inven- 
tion is applied; 

FIG. 2 shows an example of contents of directory 
data used for this invention; 45 

FIG. 3 is a block diagram illustrating an example of 
control circuits controlling the information rewriting 
operation according to this invention; 

FIGS. 4-8 are flow charts for explaining the opera- 
tion of an erasable optical disc memory according to 50 
this invention, in which FIG. 4 is a flow chart indicating 
the process just after switch-on of the power source/ex- 
change of the disc, FIG. 5 is a flow chart indicating the 
read-out operation, FIG. 6 is a flow chart indicating the 
write-in operation, FIG. 7 is a flow chart indicating the 55 
erase operation and FIG. 8 is a flow chart indicating the 
process at the time of switch-off of the power sour- 
ce/exchange of the disc. 

DESCRIPTION OF THE PREFERRED M 
EMBODIMENTS 

Hereinbelow this invention will be explained, refer- 
ring to some preferred embodiments. FIG. 1 shows an 
embodiment of an erasable optical disc memory device, 
to which this invention is applied. It is composed of an 65 
erasable disc shaped medium 1, in which information is 
recorded, a head 2 (including an optical system consist- 
ing of lenses, etc. and a magnetic circuit such as a bias 



672 

4 

magnetic coil), a laser light source 3 (e.g. a semiconduc- 
tor laser, which may be incorporated in the head), pe- 
ripheral circuits 4-11 controlling them, and an external 
directory memory 13. The disc 1 includes a data record- 
ing region lb, where data is recorded, and a directory 
region la recording directory data for controlling the 
content of the data written in the data recording region 
lb. Of course, the device indicated in FIG. 1 contains a 
driving system, such as a motor rotating the disc 1, 
which is not shown in the figure. A focusing servo 
circuit 4 drives the head 2 (e.g. it drives a focusing lens 
(not shown in the figure) in the head 2, which lens 
focuses a laser light beam on the surface of the disc 1 in 
the form of a light spot) and controls it so that the diam- 
eter of the light spot focused on the disc is always the 
smallest. A tracking servo circuit 5 controls the position 
of the spot projected by the head 2 (e.g. while driving a 
gaivano-mirror (not shown in the figure) disposed in the 
head 2) so that the light spot is located at the desired 
track. A reproduction signal processing circuit 6 re- 
ceives light reflected by the optical disc 1 with a photo- 
diode (not shown in the figure) disposed in the head 2, 
transforms variations in intensity of the light into elec- 
tric signals and proceeds to various processing such as 
demodulation. Further focusing servo signals and track- 
ing servo signals are also detected from the light re- 
flected by the optical disc. A recording signal process- 
ing circuit 7 has a function to supply a pulse voltage 
corresponding to the data to be written to the laser 
power source. An error correction circuit 8 adds an 
error correction code (ECC) to the data to be written. 
In addition it effects detection and correction of errors 
contained in the read-out data. A data buffer 9 is used 
for storing temporarily data to be written and read-out 
data and sends the read-out data to and receives the data 
to be written from a host computer through an external 
interface 10. A control circuit 11 has a function to con- 
trol the whole system. 

An external directory memory 13 includes a record- 
ing region having the same capacity as the directory 
region la and holds the directory data with the same 
format. The directory data 20 includes data having a 
structure indicated in FIG. 2, i.e. a directory number 
(the address of the track number and the sector number 
indicating the position of the relevant directory data) 
21, data 22 indicating the actual recording region corre- 
sponding to the directory number, data 23 indicating 
the file name of the data written in the actual recording 
region and data 24 indicating the state of the data writ- 
ten in the actual recording region corresponding to the 
directory number. There are three states of the data 
written in the actual recording region; i.e. in the first 
state the content of the record is valid; in the second 
state the data are not erased, but they are invalid and 
wait for erasing and in the third state the data have been 
already erased or the relevant region has not yet been 
used and therefore writing can be effected immediately. 

For the external directory memory 13, semiconduc- 
tor memories (dynamic RAM, static RAM, semicon- 
ductor non-volatile memory), or a magnetic bubble 
memory whose cycle time for read-out and write-in is 
sufficiently short with respect to that of the optical disc 
memory, can be used. 

FIG. 3 shows the construction of the control circuit 
11 in detail. An instruction decoder 11-1 interpretes an 
instruction received through the external interface 10. 
A file name buffer 11-2 has a function to receive the 
data of the file name to be read out or to be written from 
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the external interface 10 and to hold them. A file name received file name in the external directory memory 13 
verification circuit 11-3 is a circuit judging if the file (Step 52). Take-out the data 22 indicating the position of 
name held by the file name buffer 11-2 and the file name the actual memory region on the disc 1 (e.g. the track 
read-out from the directory region la in the disc are in number, the sector number on the disc) from a portion 
agreement with each other or not A power source 5 of the directory memory 13 corresponding to the file 
switch-on and -off sequence generation circuit 11-4 name and specified by the directory number (Step 53). 
generates signals for controlling the sequence of power That is, read-out the content of the external directory 
source switch-on and -off. A disc exchange sequence memory 13 by using the external directory memory 
generation circuit 11-5 generates control signals for the control circuit 11-11 and send it to the directory buffer 
disc exchange. A disc write-in control circuit 11-6 con- 10 11-10. Detect the data 22 indicating the memory posi- 
trols the operation to write data in the disc and a disc tion on the disc 1 corresponding to the relevant file 
read-out control circuit 11-7 controls the operation to name by comparing the read-out file name stored in the 
read-out data from the disc. An external directory mem- file name buffer 11-2 with the file name data in the 
ory control circuit 11*11 controls the operation to read- directory buffer 11-10 by means of the file name verifi- 
out data from and write data in the external directory IS cation circuit 11-3. Read-out of the memory data in the 
memory 13. A directory data generation circuit 11-12 real memory region is effected by means of the disc 
has a function to generate directory data indicated in read-out control circuit 11-7. Perform a read-out opera- 
FIG. 2 and to send the directory data to a directory data tion while moving the head 2 on the basis of the data 22 
buffer 11-10. The directory data buffer 11-10 has a rune- indicating the detected actual memory region corre- 
tion to receive the directory data 20 indicated in FIG. 2 20 sponding to the read-out file name (Step 54). At this 
from the external directory memory 13, the directory la read-out operation store temporarily the read-out data 
on the disc 1 or the directory data generation circuit in the data buffer 9 by operating the peripheral circuits 
11-12 and to hold it temporarily. A recorded data state 3-8 indicated in FIG. 1 and the disc read-out control 
judgment circuit 11-8 is a circuit judging the data 24 circuit 11-7 in the control circuit 11. Transfer this data 
indicating the state of the recorded data in the directory 25 to the computer side through the external interface 10 
data 20 held in the directory data buffer 11-10. An erase (step 55). 
waiting data region buffer 11-9 is a buffer holding data (3) Sequence for write-in 

indicating regions on the disc 1, which are not erased Write-in is effected according to the sequence indi- 
but have the unnecessary data. cated in FIG. 6. Receive a write-in file name through 

A phase change type optical disc memory has a struc- 30 the external interface 10 (Step 61). Then search the 
ture almost identical to that indicated in FIGS. 1-3. received file name by using the external directory mem- 
However the head 2 has no bias magnetic coil, which is ory 13 (Step 62). Judge whether the same file name 
necessary for the case of a magneto-optical disc mem- exists or not (Step 63). In the case where the same file 
ory. To the contrary, since it is necessary to vary the name is found, write the memory region data having the 
intensity of the projected laser light, depending on 35 relevant file name of the external directory memory 13 
whether the operation is write-in or erase, there is in an erase waiting data region (Step 64). Further delete 
added a circuit controlling the intensity of the laser the data indicating the relevant file name in the external 
light, depending on whether the operation is write-in or directory memory 13 and rewrite the data indicating the 
erase. state of the data stored in the real memory region into 

By operating the device according to the sequence 40 the erase waiting data corresponding to the state indi- 
indicated below it is possible to shorten the time for eating that the data is not erased, but they are invalid 
reading-out and writing the directory data 20 and also (Step 65). In the case where the same file name is not 
to remove the drawback that the write-in cycle time is found, the operations described above are not effected, 
lengthened due to the fact that an erase operation In either case, next write the file name stated above in 
should be effected, when data is written in the optical 45 an unoccupied region la on the optical disc 1 found 
disc 1. during the search of the external directory memory 13, 

(1) Sequence just after power source switch-on or i.e. in a part having a directory number in the external 
just after optical disc medium exchange directory memory 13 corresponding to a region which 

Just after a power source switch-on or an exchange of has not yet been used or where data have been erased 
the optical disc medium, start at first the control circuit 50 (Step 66). After that, write data to be written in the 
11 (Step 41), as indicated in FIG. 4. Then effect a pro- region lb within the optical disc 1 corresponding to the 
cess to transfer data in the directory region la of the actual memory region corresponding to the directory 
optical disc 1 to the external directory memory 13 (Step number decided in the manner described above (Step 
42). After the termination of this operation, proceed to 67). 

a state to wait for a usual read-out or write-in demand 55 The working mode of the control circuit 11 in this 
(Step 43). write-in operation is as follows. 

In more detail, according to a signal coming from the In Step 61, the write-in file name is received by the 
power source switch-on and -off sequence generation file name buffer 11-2. In Step 62, the file name . is 
circuit 11-4, the disc read-out control circuit is operated searched by the same processes as those for the read-out 
and the data in the directory region la is transferred to 60 operation by means of the directory data buffer 11-10, 
the directory data buffer 11-10. Then a process is ef- the external directory memory control circuit 11-11 and 
fected, by which this data is stored in the external direc- the external directory memory 13. Steps 64 and 65 are 
tory memory 13 through the external directory memory performed as follows. That is, in the case where the 
control circuit 11-11. same file name is found, the data indicating the real 

(2) Sequence for read-out 65 memory position in the directory data buffer 11-10 is 
Read-out is effected according to the sequence indi- stored in the erase waiting data region buffer 11-9. Fur- 
cated in FIG. 5. Receive a read-out file name through ther, the file name 23 is deleted from the directory data 
the external interface 10 (Step 51). Then search the buffer 11-10. In addition, the data 24 indicating the state 
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of the memory data is rewritten to the data indicating to again to effect an operation of erasing erase waiting data 
be waiting for erase. The data in the directory data on the disc, according to the operation indicated in 
buffer 11-10 and the erase waiting data region buffer FIG. 7, before performing this process. 
11-9 are written in the external directory memory 13 Furthermore it is more advantageous to use RAMs 
through the external directory memory control circuit 5 with back-up by battery, non-volatile semiconductor 
11-11. In the case where the same file name is not found, memories, or a magnetic bubble memory for the exter- 
the operations described above are not effected. In ei- nal directory memory 13, taking the protection of 
ther case, in the following Step 66, the search in the stored data against power stoppage during the opera- 
external directory memory 13 is effected by using the tion of the optical disc memory into account. This is 
directory data buffer 11-10 and the external directory 10 because the directory data indicating the memory state 
memory control circuit 11-11. When an unoccupied on the used optical disc will be lost, if the content of the 
region is found on the optical disc 1, the file name data external directory memory 13 disappears at a power 
23 is written in the directory data buffer 11-10 by the stoppage, due to the fact that the directory data in the 
directory data generation circuit 11-12. This new direc- directory track la on the optical disc is taken out to the 
tory data is written in the external directory memory 13 15 external directory memory 13 and its content is re- 
through the external, directory memory control circuit newed there. 

11-11. Finally, in Step 67, according to the data 22 indi- According to this invention, it is possible to remark- 
eating the actual memory region corresponding to the ably shorten the cycle time for processing and writing 
directory number 21 decided by the method described directory data of an erasable optical disc such as a mag- 
above, the data to be written is written by using the disc 20 neto-optical disc memory, a phase change type disc 
write-in control circuit 11-6. memory and others, in which overwrite is not possible, 

(4) Erase operation or a particle beam disc file using an electron beam, etc. 

The write-in operation data, which is now unneces- In the case where a memory, whose cycle time neces- 
sary, remains on the optical disc 1. Consequently the sary for read-out and write is 5 ms on an average, is used 
unnecessary data on the disc 1 is erased according to the 25 as the external directory memory, the average read-out 
operation indicated in FIG. 7 during a period of time, cycle time can be reduced from 220 ms (sum of head 
when the optical disc memory is not accessed. In this moving time 80 msx2, rotation waiting time 10 msx2 
process the data indicating the erase waiting data region and read-out time 20 msx2) up to this time to 1 15 ms 
is taken out from the external directory memory to the (head moving time 80 msX 1, rotation waiting time 10 
erase waiting data region buffer 11-9 (Step 71). The data 30 msX 1, read-out time 20 msX I and read-out time of the 
of the memory region on the optical disc 1 assigned by external directory memory 13 5 ms), which is about a 
the data in the erase waiting data region buffer 11-9 is half of the former. In addition, the average write-in 
erased by the disc erase control circuit 11-13 (Step 72). cycle time can be reduced from 320 ms (head moving 
Then the relevant data on the erase waiting data region time 80 ms X 2, rotation waiting time 10 ms X 2, read-out 
buffer 11-9 and the directory data buffer 11-10 are re- 35 time 20 msX 1, erase time 20 msX 1, bias magnetic field 
newed to indicate the fact that the region to be erased inversion waiting time 20 msx3 and write-in time 20 
has been erased, eext the data on the erase waiting data msX2) up to this time to 140 ms (time necessary for 
region buffer 11-9 and the directory data buffer 11-10 reading-out the external directory memory 13 5 ms, 
are written in the external directory memory 13 time necessary for writing data in the external directory 
through the external directory memory 11-11 and thus 40 memory 13 5 ms, head moving time 80 msX 1, bias 
the data corresponding to the region where data has magnetic field inversion waiting time 20 msXl, write-in 
been erased is erased for the erase waiting region data time 20 msX 1, rotation waiting time 10 msX 1). 
within the external directory memory 13 (step 73). Then We claim: 

it is judged whether regions to be erased still remain or 1. A method for controlling the reading and writing 
not (Step 74) and as far as regions to be erased still 45 of data in an optical disc memory, such as an erasable 
remain, Steps 71-74 are repeated. However, when a optical disc memory, which stores data and directory 
read-out or write-in instruction is received through the data in respective regions, comprising the steps of trans- 
external interface 10, this operation is interrupted. ferring directory data written in said optical disc mem- 

(5) Process at a power source switch-off or disc ex- ory to an external directory memory, and controlling 
change 50 write-in and read-out of data to and from the optical 

Just before the power source is switched-off or the disc memory by using the directory data stored in said 

optical disc 1 is exchanged, the process indicated in external directory memory. 

FIG. 8 is effected. When a signal indicating a power 2. A method for controlling the reading and writing 

source switch-off or disc exchange operation is received of data in an optical disc memory according to claim 1, 

by the power source switch-on and -off sequence gener- 55 wherein, in case of rewriting data which has been al- 

ation circuit 11-4 or the disc exchange sequence genera- ready recorded and which is recorded under a specified 

tion circuit 11-5 and the power source switch-off or disc fde name in a data recording region of the optical disc 

exchange operation is detected (Step 81), the following memory, the data in said data recording region is not 

operations are performed. Erase the relevant directory erased and renewed data is written in another recording 

data on the disc 1 by using the disc erase control circuit 60 region, where recording is possible. 

11-13 (Step 82). Then, read-out the data from the exter- 3. A method for controlling the reading and writing 

nal directory memory 13 to the directory data buffer of data in an optical disc memory according to claim 2, 

11-10 and to the erase waiting data buffer 11-9 by means wherein said another erasable recording region is a 

of the external directory memory control circuit 11-11 recording region which has not yet been used or one 

and write this data in the directory track la on the 65 where an erase operation has been already effected, 

optical disc 1 by using the disc write-in control circuit 4. A method for controlling the reading and writing 

11-6 (Step 83). It is more advantageous when the power of data in an optical disc memory according to claim 2, 

source is switched-on again or when the disc is used wherein data, which has become unnecessary as the 
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result of renewal, is erased during a period of time when external directory memory means, whereby the direc - 

said optical disc memory is not being accessed. tory data read-out from said directory region on said 

5. A method for controlling the reading and writing optical disc memory is stored in said directory data 
of data in an optical disc memory according to claim 2, buffer and the content of said directory data buffer is 
wherein data, which has become unnecessary as the 5 stored in said external directory memory means* under 
result of renewal but which has not yet been erased in the control of said external directory memory control 
the data recording region, is stored in said external circuit. 

directory memory during the erase operation. 13. An apparatus for controlling the reading and 

6. A method for controlling the reading and writing writing of data in an optical disc memory according to 
of data in an optical disc memory according to claim 1, 10 claim 12, wherein said control means comprises a file 
wherein directory data and the data in said external name buffer storing a specified file name and file name 
directory memory includes data indicating the state of verification means for comparing the file name stored in 
the data written m the data recording region of said ^ fy e name bu fle r w j th a fu e name stored m said 
optical disc memory. directory data buffer, whereby the directory data read- 

7. A method for controlling the reading and writing 15 out from ^ externa i directory memory means under 
of data in an optical disc memory according to claim 6, ^ crural of said external directory memory control 
wherein said data mdicatuig the state of the data speci- circuit ^ stored m said directory buffer along with 
fies one of three lands of data, including data indicating ^ storin ition of the data on ^ tical disc mem . 
that valid data is written in the wnte-in region, data which data fa stQred with ^ dfied flle Qame 
mdicating that data which has become unnecessary and 20 b ^ the content of the direct daUL 

has not yet been erased stilly 14 An tus for controlling the reading and 

hat the region has not yet ben used or that the data in ^ of data fa an ^ ^ m * accord t g to 

tne region nas Deenaireaay erasea claim 12, wherein said control means comprises an erase 

dam £ ^^S^S^^ 1 25 — ■ ft »«7 ™* ^ ^ ^ 

wherein at the time of power source switch-on or the St0 ™? P° slt10 " of data to be erased on said 

loading of an optical disimedium, the directory data on optical disc and means for erasing said unnecessary data 

the optical disc medium is transferred to said external £ T TT™ ° f ^ ° n 

directory memory, and before the power source switch- f * L basis of ** content of erase wmtm 8 re 8 l0n 

off and the unloading of the optical disc medium, the 30 bu **f r - „. 

data in said external directory is recorded in the direc- 15 / A " W»™* for . controlling the reading and 

tory region on said optical disc medium. writing of data in an optical disc memory according to 

9. A method for controlling the reading and writing claun 13 ' wherem said circmt rewrites the con- 
of data in an optical disc memory according to claim 8 f tent of ^ directory data buffer to data indicating the 
wherein semiconductor non-volatile memories are mag- 35 erase waiting state and the content of said directory 
netic bubble memories are used for said external direc- buffer 1S wntten in said external directory memory 
tory memory. means under the control of said external directory mem- 

10. A method for controlling the reading and writing orv control circuit 

of data in an optical disc memory according to claim 8, 16 - A method for controlling renewal of data in an 
wherein magneto-optical recording memories, phase 40 optical disc memory comprising: 
change type disc memories or electron beam disc file 0) writing new recording data in a region where the 
memories are used for said optical disc memory. write operation has not yet been effected or where 

11. An apparatus for controlling the reading and ™ erase operation has already been effected; 
writing of data in an optical disc memory, comprising: ( 2 ) effecting an erase operation while the optical disc 

an erasable optical disc memory having a recording 45 memory is not accessed; 

region for recording data and a directory region (3) transferring the directory data in a directory re- 

recording direction data for controlling the content 8* on on optical disc memory to an external 

of the data written in said recording region, for directory memory when the power is turned on or 

which record and erase cannot be effected simulta- when a new disc medium is loaded; and 

neously; 50 00 transferring said directory data on said external 

head means for recording, reproducing and erasing directory memory to said directory region on said 

said data and directory data on said optical disc optical disc memory. 

memory; 17. A method for controlling renewal of data in an 
external directory memory means for storing said optical disc memory according to claim 16, wherein 
directory data with the same format as that of the 55 said directory data in a directory region on said optical 
directory data in said directory region on said opti- disc memory and said external directory memory in- 
cal disc memory; and elude data which indicates the status for the recording 
control means connected with said external directory region that the data in said region is effective, that the 
memory means and said head means for controlling data in said region is not effective but has not yet been 
write, read and erase operations of said head means 60 erased, or that the region has been subjected to an erase 
using the directory data stored in said external operation or has not been subjected to a write opera- 
directory memory means. tion. 

12. An apparatus for controlling the reading and 18. A method for controlling renewal of data in an 
writing of data in an optical disc memory according to optical disc memory according to claim 16, wherein 
claim 11, wherein said control means comprises a direc- 65 said directory data in a directory region on said optical 
tory data buffer holding temporarily said directory data disc memory and said external directory memory in- 
and an external directory memory control circuit con- eludes data which indicates regions where the data is 
trolling the read-out and the write-in operation of said not effective, but has not yet been erased. 
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19. An apparatus for controlling renewal of data in an said optical disc memory is magneto-optical disc mem- 
optical disc memory comprising: ory, phase change type optical disc memory or electron 

(1) means for controlling a laser beam for write, read beam disc file memory. 

and erase operations; 22. An apparatus for controlling renewal of data in an 

(2) an external directory memory by which the read, 5 optical disc memory according to claim 19, wherein 
write and erase operations are controlled; sa j d directory memory includes an area for storing data 

(3) means for transferring the directory data from the which indicates the positions of the regions on said 
directory region in an optical disc medium to said optical disc me dium which are to be efFected by an 
external directory memory; erasing operation. 

(4) means for transferring said directory data from 10 ^ ^ ^ fQr comrollin renewal of ^ in ^ 
said extenial directory memory to said optical disc disc F memory according to claim 19 , wherein 

(S^ea^foTeffecting an erase operation while said f d »■ ^ctory region on said optical 

optical disc memory is not accessed. memory and said external directory memory m- 

20. An apparatus for controlling renewal of data in an 15 clude *H which the status f ° r the wording 
optical disc memory according to claim 19, wherein ™& on that the data in said region is effective, that the 
said external directory memory is composed of non- data in said region is not effective but has not yet been 
volatile memory including any one of semiconductor erased, or that the region has been subjected to an erase 
non-volatile memory and magnetic bubble memory. operation or has not been subjected to a write opera- 

21. An apparatus for controlling renewal of data in an 20 tion. 

optical disc memory according to claim 19, wherein * * * * * 
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